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METH OD CAPABLE OP BB ING_AIJ TOM^TBD FOR DETECT ION OF 
■ PrP*** AND USES THEREOF 

The present invention relates to a sensitive, 
5 rapid and simple method capable of being entirely 
automated for detecting PrP=" in a biological sample 
and also to uses thereof . 

Transmissible . subacute spongiform 

encephalopathies (TSSEs) are caused by nonconventional 
10 transmissible agents (NCTAs) , also called prions, the 
precise nature of which remains disputed to date. TSSEs 
essentially comprise Creutzf el dt- Jakob disease in 
humans (CJX» , scrapie in sheep and goats, and bovine 
spongiform encephalopathy (BSE) in bovines; other 
15 encephalopathies have been demonstrated in felidae, in 
mink or in certain wild ruminants such as stags- 

These diseases progress to be constantly fatal 
and, at the current time, no effective treatment 
exists . 

20 In TSSEs, the accumulation of a hoot protein, 

PrP (or prion protein) , in em abnormal form (PrP''^^) , is 
commonly observed, during the clinical phase of the 
disease, mainly in the central nervous system in the 
form of amorphous aggregates or of amyloid plaques. 

25 PrP"^*® copurifies with the infectiousness and its 
accumulation precedes the appearance of the 
histological lesions. In vitro, it is toxic for neurone 
cultures . 

The two isoforms of PrP have the same amino 
30 acid sequence, but differ in their secondai:^ structure: 
PrP"" has a significantly higher content of p -pleated 
sheets, whereas normal PrP (PrP"^) has a greater 
percentage of a-helices. 

The infectious isoform PrP'^'' is capable of 
35 converting the normal protein, i.e. PrP"^^, to an 
infectious protein. 

Two biochemical properties generally make it 
possible to distinguish these two isoforms: 

- PrP**® is partially resistant to p3'Oteases, in 
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pa.t.ieular to proteinase K (PK) , whxch result, 
Cleavage of its N- terminal end. After th. actxon of PK 
PrP- is often called PrP27-30 because of the apparent 
„.,lecular weight of the diglycosylated fo.nn; .t xs 
generally accepted that the PrP"= cleavage .ite as 
located between amino acids 89 and 90 (Prusxner et al. 
Cell/ 1984) for the usual strains; 

- PrP'^"* is insoluble and aggregates in nonionic 
detergents, such as Triton XlOO or Triton 114, forming 
amyloid fibers (scrapie associated fibrils, SAPs) 

The normal form of the prion protein (PrP ) 
is, in principle, completely degraded by proteases and 
is entirely soluble in the presence of nonionic 
detergents . 

To detect the presence of the infectious agent, 
most of the methods are based on a selective detection 
of the abnormal PrP (PrP"«) , associated with the 
infectious agent, by taking advantage of its partial 
resistance to proteases and of its aggregation 

20 properties. 

However, although PrP'*= and PrP«^= differ in 
terms of their physical properties, it is in fact very 
difficult to develop immunoassays which make it 
possible to reliably differentiate the two isoforms of 

25 PrP, in particular due to the lack of PrP"=-specif ic 
antibodies. In fact, to date, the only antibodies 
available recognize either PrP'*"* or the two forms of 
PrP (sens or res) after they have undergone a 
denaturation step. It is for this reasoa that, in 

30 virtually all the immunoassays dedicated to the 
diagnosis of TSSEs, there is a denaturation step so as 
to allow immunodetection of PrP"^. 

The five major methods conventionally used for 

diagnosing TSSEs are: 
35 1. histopathology, which is aimed at detecting, 

essentially in central nervous tissues, the lesions 
characteristic of TSSEs (spongiosis, vacuolization, 
astrogliosis, PrP atiyloid plaques) ; it remains a 
reference method for confirming a clinical diagnosis. 
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very specific since it makes it possible to 
directly observe the ™arHe of the disease. " 

now known that it i^ les. sensitive .h.n other 
techniques. This method has the drawback of not 
5 allowing a preclinical diagnosis, insofar as the 
anatomical lesions appear late in the history of the 
disease, in addition, it is not at all suitable for an 
analysis carried out in large series. 

2, immunohistory chemistry, which makes it 
10 possible to detect the amyloid plaques or the deposits 

of PrP^" using PrP-specific antibodies. The sensitivity 
of the observation under the microscope can, in fact, 
be significantly increased by virtue of this approach. 
These techniques are certainly among the m^-thods that 
IS are the most sensitive today, but they remain laborious 
and are especially used as confirmation methods, 

3, detection of the amyloid fibers by electron 
microscopy. This method has the drawback of being 
relatively insensitive and laborious to implement. It 

2 0 has, today, been virtually abandoned. 

4, bioassays, which are aimed at identifying 
the infectious nature of a sample. In fact, the most 
sensitive method for diagnosing TSSEs is, 
unquestionably, experimental infection in laboratory 

25 animals. This method consists in injecting an animal 
with a homogenate prepared from the tissue studied and 
in monitoring the appearance of the clinica3. signs. The 
development of this experimental disease is confirmed 
using conventional techniques (histology, 

3 0 immunohistology. Western blotting) . For obvious 

practical reasons, these experiments ar€> generally 
carried out on rodents {mice, hamsters) but, in certain 
extreme cases, experimental infections have been 
carried out with members of the ovine race or bovine s . 
35 The efficiency of the experimental transmiSf^ion depends 
on many factors, and in particular: on the species 
barrier, on the amount of transmissible agent 
inoculated, on the strain of prion, on the sensitivity 
to the recipient species and on the route of 
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inoculation. The most efficient route is the 
intracranial route, and then the intravenous route (10 
times less efficient) . The least efficient roate is the 
oral route (100 000 times less efficient than the 
5 intracranial route) . Thus, the most sensitive means for 
detecting the transmissible agent responsible for BSE 
is intracranial injection in bovines. The main 
drawbacks of these methods are, first] y, their 
laborious nature and, secondly, their duration. In 

10 fact, it takes between 300 and 700 days to carry out an 
experimental infection test in mice and between 3 and 
10 years in bovines. The availability of transgenic 
mice expressing the same PrP as that of the donor 
species will make it possible to shorten these periods, 

15 but, in all cases, these tests will last at least three 
months . 

5, Western blotting methods, which are based on 
the immunodetection of PrP^^® in a tissue extract, after 
treatment of the extract with a protease (PF, for 

2 0 example) , so as to destroy the normal isoform of PrP 

(PrP°®^^) , separation of the proteins of the extract by 
electrophoresis, transfer onto a polymer mem}:>rane, and 
detection with a specific antibody that recognizes PrP 
(O- Schaller et al . , Acta Neuropathol (Berl) , 1999, 98, 

25 437-443) . For the reasons explained above, the 
digestion with a protease is necessary insofar as, in 
order to perform a Western blotting analysis, the 
protein is denatured, which implies that there no 
longer exists any difference between the normal form 

30 (PrP^®^^) and the pathological form (PrP""^^) of the prion 
protein. Digestion with PK overcomes this disadvantage 
since PrP^'^^^ is completely digested, whereas PrP^^^ is 
relatively unmodified. The specificity of this approach 
comes, inter alia, from the fact that, under the action 

3 5 of proteinase K, the molecular weight of PrP^^^ is 

modified in a characteristic manner due to the partial 
degradation of the N- terminal portion of the protein. 
Its sensitivity is of the same order of magnitude as 
that of immunohistology . The main drawback of this 
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technique is linked to the difficulty in carrying it 
out, to the duration of the analysis (> 8 hours) and to 
the fact that it is impossible to automate it. 

More recently, ELI SA- type assays have been 
5 described. Among these, some involve treatment of the 
tissue extracts with a protease; mention may be made 
of: 

- that described by Serban et al • (Neurology, 
1990, 40, 110)/ who had developed an assay for 

10 detecting PrP™ which includes immobilization of the 
proteins on a nitrocellulose membrane, followed by 
protease digestion, denaturation, and immunodetection 
with monoclonal antibodies; 

- that described by Oesch et al . (Biochemistry, 
15 1994, 33, 5926-5931), who have proposed, in order to 

quantify the amount of PrP"^, an immunof iltration assay 
for the purification of PrP^^® (ELIFA or enzyme -linked 
Immunofiltr&tian assay) ; 

- that described by Gratwohl et al . , 1997, who 

2 0 propose an ELiSA-type assay. After treatment of the 

samples with proteinase K and purification of PrP^^® by 
centrif ugation, said pj^pres adsorbed onto 

microtitration plates and detected by means of rabbit 
polyclonal antibodies . 

25 None of the abovement ioned methods is truly 

suited to a high throughput screening and cannot be 
suitable for automation. After the first ^^mad cow 
crisis" in 1996 and the possible transmission of this 
disease to humans being taken into consideration, it 

30 was felt that there was a need to develop new 
diagnostic approaches that were simpler and faster. 
These methods will have to make it possible to either 
carry out epidemiological studies on a large scale, in 
order to evaluate more precisely the characteristics of 

3 5 the epizootic, or to systematically test, in the 

abattoir for example, all animals before they enter 
into the food chain or the industrial circuits. Thus, a 
new generation of **fast" diagnostic tests developed, 
which tests are all based on the immunodetection of 
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In May 1998, European Commiasion Directorate 
General XXIV (consumer policy and consumrsr health 
protection) put out a worldwide Invitation to tender, 
5 intended to take an inventory of the techniques capable 
of performing a high throughput of BSE screening and 
liable to rapidly give rise to an Industrial 
development. At the end of this invitation to tender 
(June 1998) , four tests were selected, Thrsfi of them 
10 were developed by industrial companies: Enfer 
Technology Ltd (Ireland) (international PCT 

applications WO 98/35236, in the name of Enfer 
Technology Ltd, and WO 93/11155, in the name of Proteus 
Molecular Design Limited), Prionics (Switzerland) 
15 (international PCT application WO 99/15651) and E.G. & 
G. Wallac (Great Britain) (international application WO 
00/29850) , and the fourth was developed in two 
laboratories of the CEA [Atomic Energy Commission] 
(Prance) . The aim of these four tests is to detect the 
20 presence of PrP^== in the brain of animals. They all 
involve treatment of the brain extracts with proteinase 
K in order to destroy PrP^^^ and to allow selective 
measurement of PrP^'^^, The Prionics test uses the 
Western blotting technique in an industrialized form, 
25 whereas the tests developed by Enfer Technology and 
Wallac are immunoenzyme assays of the ELISA l:ype. The 
test developed by the CEA involves, first, selective 
purification of PrP"", which is then assayed by means 
of a sandwich assay using two monoclonal antibodies 
30 (two-site immunoenzymetric assay) . This study showed 
that three of the tests evaluated (Prionics, Enfer and 
CEA) had an excellent ability to specifically detect 
bovines that were at the clinical stage of the disease. 
Moreover, the test developed by the CEA showed that it 
35 was significantly more sensitive than that of the 
competitors, due in particular to the; PrP''" 
purification/concentration step (Moynagh cat al . , 
Nature, 1999, 400, 105; 

http:/europa.eu. int/comm/dg24/health/) . 
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Thus, the Applicant has proposed a test for 
quantitatively detecting PrP""^^, which comprises a 
purification step which results in a signif icamtly more 
sensitive detection; this test is in particular 
5 described in international PCT application WO 99/412 8 0 
and in a preliminary report from the European 
Commission Directorate General XXIV (consumc^r policy 
and consumer health pi^otection; 

http ; //europa . eu . int/comm/dg24/health/) ; it has also 
10 proposed, in international PCT application WO 01/35104, 
a diagnostic method which, besides the possibility of 
purification mentioned above, uses treatment of the 
biological sample with a protease, so as to completely 
degrade PrP^™' under the conditions where all or some 
15 of the repeat octapeptide units of PrP^^^ are conserved; 
this makes it possible to detect PrP"^ using a high- 
affinity antioctapeptide antibody. This method is very 
sensitive and very specific; however, the 
purif ication/concentration method comprises several 

2 0 steps, and in particular a centrif ugation step, which 

prohibits any complete automation of the test. 

Since 1999, these rapid tests have shown their 
use in the context of epidemiological studies relating 
to populations at risk (dead animals, destroyed as an 
25 emergency or put down because of disease) . Since the 
beginning of 2 001, they have been used on a v.^ry large 
scale, in order to test all bovines over the tige of 24 
or 30 months which enter into the food chain (a. 5 
million tests performed in 2 001) . 

3 0 Today, the priority in the field of prion- 

disease diagnosis is the development of an ante-znortem 
and preclinical test for variant Creutzfeidt- Jakob 
disease. The objective is first to make blood 
transfusion safe and then to achieve early detection of 
35 individuals suffering from this disease in order to be 
able to envision setting up a treatment (which does not 
exist at this time) before the phase of neuroinvaaion 
and the appearance of the first irreversible clinical 
signs. This necessarily implies the developmesnt of a 
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test on a blood sample or urine sample, the only 
biological fluids that can readily be sampled 
noninvasive ly. This objective appears to be Lichievable 
since some publications refer to the presence of 
5 infectious prions or of PrP*^*^* in the blood (Brown et 
al.. Transfusion, 1999, 39, 1169-1178; Houston et al . 
The Lancet, 2000, 356, 999-1000; Schmerr et al . , J. 
Chromat. A., 1999, 853, 207-214) or in the urine 
(Shaked et al . , J. Biol. Chem. , 2001, 276, 31479- 
10 31482) . However, the analysis of this type of sample 
poses analytical problems that are much more difficult 
to solve than those encountered in analyzing tissues 
known to replicate and accumulate PrP"^^ (brains, 
lymphoid tissues) . In fact, the data available on the 
15 physiopathology of TSSEs show that, in any event, PrP'^*^ 
is at least 100 times less concentrated in the blood or 
urine than in a spleen or a brain. Furthermore, it is 
probable that, in these media (urine, white blood 
cells) , the biochemical properties of PcP^®® are 
20 different from those observed in the tissues where it 
substantially accumulates. Its aggregation properties 
and its resistance to PK may in particular be very 
decreased- It is possible, for example, that the 
proteinase K treatments used to analyze a bratn sample 
25 also destroy the traces of PrP""®^ contained in the 
blood. Consequently, in order to analyze this type of 
sample, strategies different from those developed to 
date must be developed. 

One of the possible options consists in using a 
30 ligand capable of specifically recognizing PrP""^^. This 
ligand, immobilized on a suitable solid support, could 
make it possible to concentrate PrP''^^ in media, such as 
blood or urine, in which it is relatively 
unconcentrated. Insofar as the interaction between the 
35 ligand and PrP"** is really specific, proteinase K 
treatment will not be necessary, nor will it be 
necessary to make use of the aggregation properties of 

This type of ligand has been described recently 
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by tt.e .earn of Adriano A^zzi (Fischer ^^/^ ' ' Z^^^^^' 
.000, 40B, 47.-4B3; Maissen et al . , The ™' 
357, 2026-2028) and has been the subject of an 
.ntlrnational application WO OX/23425 . In that 
international application, in order to allow the 
detection of small amounts of prion, it x« proposed to 
concentrate PrP"^ or it3 PK-digestion products by 
treatment of the biological sample concerned wxth 
magnetic beads carrying prion-binding sites: purifxed 
plasminogen, fibrinogen, fraction I of ammonium sulfate 
precipitation of serum or plasma, or fraction II of 
ammonium sulfate precipitation of serum or plasma. The 
PrP"" is therefore first concentrated by incubation 
with magnetic beads carrying plasminogen or fibrinogen, 
and then detected by Western blotting analysis, ELISA, 
immunoprecipitation, BIACORE assay, immunocytochemical 
assay or histoblot assay after elution of the PrP**^ 
from the solid support. In this method, the conditions 
are as follows : 

- sair5)le preparation step: homogen Lzation and 
centrifugation of the homogenate; it is important to 
use, during the first homogenization step, low 
concentrations of ionic detergents, followed by low- 
speed centrifugation (5 00 g for 3 0 minutes) , whereas, 
in the s\absequent steps, high concentrations of 
nonionic detergents are used,- a protein concentration 
in the homogenate of at most 5 mg/ml is preferably 
obtained; 

- digestion with proteinase K: preferably in 
the presence of 50 ix^/rnL of PK, at 3 7«C, for at least 
half an hour; 

- conditions for incubation of the magnetic 
beads with the homogenate, in a nonionic buffer: 
approximately 1 and a half hours at ambient 

35 temperature; 

- detection conditions: in order to carry out 
this operation, it is first of all necessary to 
denature the proteins attached, which results in them 
detaching from the magnetic beads: the procedure is 
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carried out in two stages": washing of the beads with a 
washing buffer comprising 2% Tween 20 and 2% NP-40 in 
PBS, and then addition of a loading bufft^r for the 
electrophoresis comprising 50 mM tris, pH 6.8, 2% SDS, 
5 0 01% bromophenol blue and 10% glycerol, and heating at 
for 5 minutes. The denatured PrP^^ thus eluted 
from the solid support containing the plasminogen is 
then analyzed by means of Western blotting. In fact, 
since no antibody specific for PrP^^S capable of 
10 detecting it when it is bound to plasminogen, exists, 
it is necessary to break the plasminogen/PrP'^^^ bond and 
therefore to denature the PrP"% so as to detect it in 
denatured form by another method, which implies that it 
is detached from the beads. Such a procedure is 
15 suitable for Western blotting analysis, but not at all 
suitable for ELISA-type assays that use a support such 
as microtitration plates or magnetic beadsj . In fact, 
the conditions used in the method described in that 
international application WO 01/23425 (use of SDS, in 
2 0 particular) , due to the dissociation of the 
plasminogen/PrP"^ complex when it is denatured, means 
that an additional step of binding into a solid support 
is necessary. It should be noted, in addition, that the 
method described in that application does rot show any 

2 5 ability to concentrate the PrP^^® contained in a large 

volume of sample. 

Because of this, the applicant gave itself the 
aim of providing a specific, sensitive, simple and 
rapid method for detecting PrP"^, which corresponds 

3 0 more thoroughly to the current objectives of the 

diagnosis of TSSEs than the detection methods of the 
prior art, in particular: 

- in that it is easy to use, i.e. more suitable 
for the conditions of routine use and therefore can be 

35 entirely automated; and 

- in that it is capable of purifying and 
concentrating PrP"^ without making use of its PK- 
resistance or aggregation properties. 

A subject of the present invention is a method 
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for detecting PrP-^ in d biological sample, using a 
solid support, in particular magnetic beads or micro- 
titration plates, on wbich plasminogen is immobxlized, 
which method is characterijzed in that it comprises: 
5 (a) a step whiclJ consists in preparing the 

biological sample, which ifay consist of either a tissue 
or cell homogenate, or o£ | serum or plasma, or of urine, 
during which step this sahple is incubated Ln a buffer 
selected from the group consisting of: 

(i) buffers for I homogenizing the biological 
sample comprising (1) a 1:juffer selected from the group 
consisting of buffers j comprising at least one 
surfactant selected from jthe group consisting of ionic 
surfactants and nonionic surfactants, a glucose- 

15 containing buffer, a sutrose-based buffer and a PBS 
buffer and (2) optionally, a proteinase K at a final 
concentration of between [L and 8 /ig/ml, preferably at a 
final concentration of between 2 and 4 /ig/ml, and 

(ii) capture buffers comprising at least (1) a 
20 surfactant selected from jthe group consisting of ionic 

surfactants, and (2) optlionally, a proteinase K at a 
final concentration of between 1 and 8 ixg/val, 
preferably at a final concentration of between 2 and 
4 /ig/ml. ' 

25 Although, under tjhe capture conditions selected 

in step (b) below, the pjlasminogen very preferentially 
recognizes PrP"°, in • certain situations, prior 
controlled treatment with PK (i.e. during s^tep (a) for 
preparing the biological! sample) makes it possible to 

30 eliminate the signal jassociated with a residual 
recognition of PrP^^"^.! For this reason, it is 
considered that the controlled use of PK in this step 
is optional; moreover, in situations wherc! it may be 
feared that the treatment with PK affects PrP^^® (for 

35 example in a blood or urine sample) , this ?K- treatment 
step can be eliminated. 

It should be noted that the concentration of PK 
used is much lower than that used in international 
application wo 01/23425 (50 /ig/ml) or in the other 
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tests using PK (commonly between 40 and 100 M9/tnl) ; 

(b) a step which consists in capturinq PrP"^^ on 
said solid support, necessarily carried ov,t in Che 
presence of a capture buffer as defined above, without 
PK i.e. in which the surfactants are exclusively xonic 
surfactants, by incubatioji of the biological sample 
obtained in step (a) with said support on which 
plasminogen 



35 



is 



covalentiy immobilized; this step 
al^^i'saV, It necessary, jprior to the incubation, a 
dilution of the biological] sample obtained in step (a) 
in said capture buffer, scl as to obtain the adjustment 
of the protein concentration, in particular when step 
(a) has been carried out in a homogenizing buEfer. 

The optimum protein concentratioii in the 
biological sample varies according to the medium 

a brain homogenate, it is 

exceed approximately 2 mg/ml 

"(corresponding to a homogenate at 2% w/v) , otherwise a 
loss of efficiency of the capture of PrP"" may be 
observed. This limitatioij is probably linked to the 
presence in the sample 6t imcharacterized substances 
capable, themselves also, of binding to the 
plasminogen. It const itutjes a drawback compared with 
other methods 



studied. In the case of 
preferable for it not to 



of concentration (for example that 
described in international . PCT application WO 99/41280) 
which make it possible ; to treat more concentrated 
homogenates (homogenate at 20% w/v, i.e. approximately 
2 0 mg/ml of protein) ; i 

(c) a step whijch consists of controlled 
denaturation of the PrP'^^T attached to said support by 
means of the plasminogen/} comprising incubation of the 
PrP"° with a denaturing liuffer comprising at least one 
chaotropic agent, at a temperature of between ambient 

temperature and 10 0°C. 

This controlled denaturation step if. compatible 
with maintenance of the piasminogen/PrP^^® complex; 

(d) a step which consists in detecting the 
denatured PrP''^'' attached; to said support, with a PrP 
pro t e in- spec i f i c ant ibody . 
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,teli (b) , the support to which 
the PrP- is possibly atjiached can advantageously be 
washed; the washing coridi^ons. and in particular the 
washing buffer used, are j not essential in the method 
5 according to the invention!. 

According to an. advantageous embodiment of the 
method according to the ■ iijvention, the ionic surfactant 
used in step (a) or in' ajtep (b) is selected from the 
group consisting of: .1 
10 - anionic surfactants. such as SDS (sodium 

dodecyl sulfate) , sarkosyl (lauroylsar cosine) , sodium 
chelate, sodium deo^cycho.late (DQC) or sodium tauro- 

cholate; and ; \ 

- zwitterionic . siirfactants such as SB 3-10 
15 (decylsulfobetaine) , SB 3-12 (dodecylsulfobetaine) , SB 
3-14 (tetradecylsulfoiJet^feLine) , SB 3-16 (hexadecyl- 
Bulfobetaine) , CHAPS or: debxy-CHAPS . 

According to another advantageous embodiment of 

..the invention, tlie nonionic 
;a) of the method according to 
the invention is selected, from the group consisting of 
C12E8 (dodecyl octaeth^lene glycol), Tiiton XlOO, 
Triton X114, Tween 20, j Tween 80, MEGA 9 (nonanoyl 
methyl glucamine) , bctylglucoside , LDAO (dodecyl 
25 dimethylamine oxide) or. NP40. 

According to anotlher advantageous embodiment of 
the method according to the invention, the incubation 
time in step (a) is between 5 and 3 0 minutes at 37«>C, 
preferably for 10 minutes at 37«C. 
3 0 According to another advantageous embodiment of 

the method according 'tp the invention, the capture 
buffer preferably comprises sarkosyl at a final 
concentration of between! 0.5% and 2% (w/v) , even more 
preferably at a final . cdncentration of sarkosyl of 1% 
35 (w/v) . 

According to another advantageous embodiment of 
the method according to the invention, the capture 
buffer also comprises :a salt preferably selected from 
alkali metal salts, preferably sodium chloride, even 



20 



the method according to 
surfactant used in step 
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more preferably at a concentration of between 0,15 M 

I. 

and 0 . 5 M . 

yet another advantageous 
according to the invention^ 
the capture buff.^r also ■ cbmprises a protein, and even 
more preferably bovine serum albumin at a concentration 

of 0.2 mg/ml. 

According to another advantageous embodiment of 
the method according to|' tjhe invention, the incubation 
time in step (b) is between 1 hour and 4 hours at 
ambient temperature. • 

According to ahofeher advantageous embodiment 
according to the inventliori, the chaotropic agent used 
in the controlled denatuiration step (c) ±3 selected 
from the group consisting, of urea, a guanidine salt, 
such as guanidine hydrochloride or guanidine thio- 
cyanate, and sodium thiojcyanate, or a mixture thereof . 

According to another advantageous embodiment of 
the method according to the invention, the incubation 
time in step (c) is i. t(etween 10 and €0 minutes, 
preferably either for'iiSO minutes at 37^C with the 
microtitration plates or for 10 minutes at 100 °C with 
the magnetic beads. 

According to anpth 
the method according ito 
antibody in step (d) 



:' 

is 



er advantageous emtjodiment of 
the invention, the tracer 
. a polyclonal or monoclonal 



antibody selected fromi the group consisting of SAF 
antibodies and ant i -recombinant PrP antibodies; more 
precisely, the SAF antjibbdies, and more particularly 
the SAF-34, SAF-53 and iSAF'61 antibodies, were obtained 
by immunizing mice, in' which the PrP genn had been 
knocked out, with den&Ltujred hamster SAFs (Deraart et 
al., Biochem. Biophys . | !: Res , Commun. , 1999, 265, 652- 



657) - The aAR-221, BAR-|224l and BAR-233 antibodies were 
35 obtained by immunizing fmicre, in which the PrP gene had 
been knocked out, with a recombinant sheep PrP. The 8G8 
antibody was obtained by immunizing mice, in which the 
PrP gene had been knocked 'out, with a recombinant human 
PrP (Krasemann et al . , J.; Immunol. Methods, 1996, 199, 

1 
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109-118 andMol. Med-, 199^, 2, 725-734). 

in accordance iitti the in-vention. the solid 

islly selected from the group 



support — - r—- - ^. . n ^ ^ 

consisting of magnetic beads and microtitratxon plates 



is advantageou 



sample : 



- is, 



surprisingly, tJhe!" fact that the biological 



if neceksary, homogenized in a 
iolially comprising PK, at very 
Jn 1 and 8 /ig/ml) , 



homogenizing buffer opt 
low concentrations (betv 

- is incubated knj'a capture buffer containing 
as surfactant, exclusiv6:ly: ionic surfactants, 

- is brought inloj contact with a solid support, 
to which plasminogen is 

- and then is 
denaturation step 
result in the 



covalently attached. 



subjected to a controlled 



which I also 
destruction of 



surprisingl"i' does not 
the PrP""^^- plasminogen 



J^GaKXM^ i-xxv- ^s^^s^^^^ j. — - 

bond, allows selective attachment of PrP"" to the solid 



malices it possible to perform a 



support and direct assiying of the PrP=^®® on the solid 
support, without requiring- additional steps 

Such a ' method 
continuous , completely 
method described in 



^automated assay, 



international PCT 

I' 



unlike the 
application 



25 good as 



that obtained 



purification step, as 



WO 99/412 80 which requires a centrif ugation step. Such 
an assay also 'has a sensitivity that is at least as 

with the methods using a 
described in international PCT 

application WO 99/41280 

A siibject of the . present invention is also a 
diagnostic kit for carrying out the method as defined 
above, characterized in that it comprises, in 
combination: 

- at least one 

above , 

- at leiast one 
at least one 

above , 

- a proteinase 



between 



and 



8 fig/ml, preferably at 



concentration of between 



homogenizing buffer as defined 

I 

capture buffer as defined above, 
denaturing buffer as defined 

K at a final concentration of 

a final 



2 and 4 /zg/ml, and 



04/14/2008 16:07 FAX 7044441111 



^tSTON^BIRD LLP 



15 



25 



30 



35 



i 

- a solid suppdrt 
covalently attached. 

Besides the aboye 
comprises other provisiohsj 
following descrijption, w6 



figure 



:U6 - 



• to which plasminogen is 

, provisions, the invention 
jiwhich will emerge from the 
ich refers to nonlimiting 
examples of the method according to the invention and 
also to the attached drawiiipbs in which: 



proteinase K concentration 



10 to CN (negative control) 



the detection of sheep 



illJis-tirates the effect of the 



on the CP (positive control) 



( 

signal ratio; 



figure 2 represents a comparative study of 



using 



-sandwich" assay (BAR-224/SAP-34 ) 

-4' 



a conventional 
or with the 



pi asminogen/ BAR2 2 4 coupl « 



I'il 



- figure . 3 repres.ents a comparative study of 



application WO 99/41280 oe 
invent i on : pi asminogen/ B. 



fjrbm a sheep suffering from 

i 



the assaying of PrP'^ 

scrapie, using the techniqjie described in international 

the method accord.i,ng to the 
^224 sandwich assay on a 
2 0 microtitration plate; j, 

- figure 4 represents a comparative study of 
the direct assaying (irv<^ntion) and of the indirect 



to international application 
fkom a sheep suffering from 
::]:^^ conditions for capture by 
•magnetic beads according to 
to International application 



detection of prP"^ using 
preparing SAFs ' followed 
(international PCT appli 
using PrP""^® capture on 
followed by a direct assay 



- figure , 6 rej^resents 
dilution of a homogenjate of 
suffering from scrapie 



direct 
beads ; 



on' 



assaying (method -accordiijig 
WO 01/23425) of PrP"^ 
scrapie: comparison of 
plasminogen immobilized or! 
the invention or according! 
WO 01/23425; 

figure 5 illuatbates the comparison of the 

the technique con?3isting in 
by immunometric assay 
cation WO 99/41280) with that 
bj^ads coupled to plasminogen 
(invention) ; 



the effect 
brain from a 



of the 
sheep 



li 



the detection of PrP' 



by 



assaying on plaEstninogen coupled to magnetic 



11)021 
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- figure 7 repres 
from mice, cows and 
illustrates the ability- 
invention to provide a di 
EXAMPLE 1: Method of 



humans 



cif 



ad:iosis for all the TSSEs. 
cxetection according to the 



is 



'1 



support 

The plasminogen 
the surface of Covalink NjH 
using a homobi functional 
suberate (DSS) . 100 ^1 oj 
DSS dissolved in 50 ml 
carbonate buffer pH 9.5) 
of the Covalink NH wep.]] 
temperature . 

The wells are 
water, and then 100 ixl 
solution in 50 mM 
incubated at the surface 
ambient temperature. Tnej 
saturated with EIA buffer 



eiplts dilution curves for brain 
suffering from a TSSE, It 
j the method according to the 



invention: optimisation of jvarioua parameters 

1. Coupling of plasminogen to a Covalink NH solid 



cqupl 



immobilized covaLently at 
microtitration plates (Nunc) 
ing agent, disuccinimidyl 
a DSS solution (12.5 mg of 
. DMSO and 50 ml of 50 mM 
incubated at the surface 
s' for 1 hour at ambient 



are 



carboriat 



M 



and capture of PrP* 



on 



plates containing the plasminogen (step (b) of the 



method) 



A. Conditions for preparing the sample with a 



view to capture 

25 /xl of a 
suffering from scrapie 
normal sheep (CN = negati 
225 ijlI of EIA buffer, 
surfactant and proteinase 
1 /^g/ml, for 10 minutes 



CR 



1V( 



100 mM Pefabloc'' 



(protease 



[4- (2 -aminoethyl) benzenes 
added. 10 0 /ul of sample 



led 3 times with distilled 
f a 2.5 /xg/ml plasminogen 
e buffer, pH 9.5, are 
of the wells overnight at 
' wells are emptied and 
(0.1 M phosphate: buffer, 
NaCl , 0.1% BSA and 0 - 01% 



pH 7,4, containing 0.15 
sodium azide) . 

2- Preparation of the sainp]le (step (a) of the method) 



k' Covalink NH microtitration 



are 



homogeijiate of brain from a sheep 
= positive control) or a 
control) are incubated with 
.•7,4/ comprising an ionic 
at a final conc,ent r at ion of 
1.1 370c, and then 10 /xl of 
:inhibitor corresponding to 
ulfonyl] fluoride HCl) are 
I deposited in the wells of 



11022 
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the Covalink NH microti! 
plasminogen^ and are 1] 
temperature . 

B. Effect of 

PrP^'^^ 



?IRD LLP 



1'8 - 



t ration plate containing the 
ncubaited for 2 hours at ambient 

surfjactants on the capture of 



solid support 



using 
associated 



10 



ares 



the capture of PrP 
gives details of the 



by 



effect 



15 



Sarkosyl = SK, Triton XI 0, 
Tween 2 0 = Tween and sodium 



lg)023 



by the plasminogen alrhmobilized on a Covalink NH 



Table I below lllUbtrates the results obtained 
the BAR-224 antibody to detect t.he PrP"* 

j ! 

plasminogen after controlled 
denaturation by treatment ^Aith guanidine/HCl . 

This table I describes the conditions tested on 

-he plasminogen; this table 



p: = 



of various surfactants: 
T, NP4 0 = Nonidet P40, 



dodecyl sulfate 



SDS 
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Table I; Effect of 

of br-aizL from a slieep 
plasminogen immobilized an 

plate sc 



ALSTON BIRD LLP 

1 i' 
]\ 

is - 

I 

deter^^jts on the capture of PrP^°° 
3uf fering from scrapie by 

iaj CovalirLk NH microtitration 

_ I • ■ 

Lijd support 



Incubation buffer compoaitb-on 



EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer -i- 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer + 
EIA buffer +3% NP40 
EIA buffer +3% NP40 
EIA buffer + 6% NP4 0 
PBS + 3% NP4 0 -f 3% Tween 
EIA buffer + 1% DOG 
EIA buffer + 1% SK + DOC 



0.5% SK 
0.5% SK + 0.5% 
0,5% SK + 1% 
0.5% SK + 2% 
1% SK 

1% SK 4- 0 . 5% a?" 

1% SK + 1% T 
1% SK -f- 2% T 
1.5% SK 

1.5% SK -I- 0 , 5^ ' T 
1.5% SK + 1% 
2% SK 

2% SK + 0.5% 
2% SK + 1% T 
2% SK + 2% T 
1% T 
2% T 
4% T 

10% T J * 

15% T ' :• * 

0.5% SDS 
1% SDS 



+ 3 % Tween 



n 
* 



Results obtained in 



'a I different expel iment and 
standardized relative to the result obtained with the 
EIA buffer + 1% SK 
CJ: Conditions of international application WO 01/23425 
used for the capture of PicF^^T by plasminogen. 
10 CN: Negative control 



@024 



CN 


CP 


CP/CN 


0 


, 066 


2 , 


435 


37 . 17 


0 


. 054 


1 . 


857 


34 .38 


0 


.006 


0. 


837 


139 . 42 


0 


.000 


0. 


550 




0 


.035 


1. 


671 


48 . 42 


0 


.079 


1 . 


942 


24 . 58 


0 


.097 


1 . 


997 


20.58 


0 


.003 


0 . 


851 


340 .20 


0 


. 020 


1. 


428 


71.40 


0 


. 103 


1 . 


725 


16 82 


Q 


.062 


1 . 


976 




0 


.003 


0 . 


804 


267 83 


0 


,022 


1 . 


430 


66 49 


0 


.026 


1 . 


731 


67 . 88 


0 


.037 


1 




50,81 


0 


.000 


0 . 


027 




0 


.000 


0 . 


354 




0 


0 06 

m \J \y \J 


0 


9 3 6 
^ J \j 


170 . 18 




0 


1 . 


018 






0 


0 . 


305 




0 


.017 


0, 


095 


5,59 


0 


.000 


0. 


008 




0 


.001 


0 . 


779 


779.00 


0 


. OOO 


0 . 


905 




0 


.013 


0 . 


801 


64.08 


0 


.004 


0 . 


526 


150.29 


c 


. 03 


0 . 


014 


0 . 47 


0 


.011 


0 . 


974 


88 . 55 
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CP: Positive control 
EIA buffer: 0.1 M phosphkte buffer, pH 7.4 
NaCl + 0.1% BSA + 0.01% 3o!dium aside 

The capture coijl 
remainder of the assays a^rp, 
though, in table I abo^ 



+ 0.15 M 



the 

EIA buffer + 1% SK, even 
e, other conditions give a 
slightly higher Cp/CN ratio, because these conditions 
provide a high CP-CN differential and because, in other 



experiments, the results 
varying . 

In the absence 



observed (binding 



were reversed, the CN values 



capture is 
observed) , 

The best results cllre obtained using fjarkosyl as 



surfactant . 

C. Effects of pH 

the 



captur-e of PrP"^ 



by 



Covalink NH solid support 



homogenat 



buflfer 



various 



25 111 of a 
suffering from scrapie or 
with 225 /il of EIA 
concentrations and at 
sarkosyl at a final 
proteinase K at a final 
10 minutes at 37 °C, and 
are added. The procedu: 
described previously, 

Table II gives the" 



e of brain from a sheep 
a' normal sheep arn incubated 
containing various NaCl 
pH values and comprising 
ion (w/v) of 1% and 
poncentration of 1 jug/ml , for 
10 /xl of 100 mM Pefabloc™ 
e' is then carried out as 



conlcentrat: 



t len 



!ditions selected for 



of surfactant, no 
of PrP^^^ 



specific 
is even 



and of NaCl 



plasminogen 



conceiitrat ion on 
immobilized on a 



: results obtained. 
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Table lis Effect of pH andj 
capture of PrP''^^ of l>rairJ| 



scrapie by plaBminogei 



Eirom a aheep suffering from 



microtitiyjeLtion plate 



K 



Xncubation buffer contpositionj 



BIA 
EIA 
BIA 
EIA 
EIA 
EIA 
BIA 
EIA 
EIA 
BIA 
EIA 



buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 



pH 6 + 
pH 6 + 
pH 6 + 
pH 6 + 
pH 6.5 
pH 7 + 
pH 7.4 
pH 8 + 
pH 7.4 
pH 7.4 
pH 7,4 



0.15 M NaClj' 
0.3 M NaCl 
0 . 5 M NaCl 
0.8 M NaCl 
+ 0.15 M 
0 . 15 M NaC3 
+ 1% SK 
0.15 M NaClj 
+ 1% SK 
+ 0 . 5 M 
+ 1 M NaCl 



NaGl 

11 



Nad:. 



* : Results obtained in 
standardized relative to 
EIA buffer + 1% SK 
EIA buffer: 0.1 M phosphat]^ 
0.01% sodium azide 

The PrP''*^^ 
selected are as follows 
SK. 

D. Effect of 
CP/CN ratio 



captjiire 
EIA 



protje 



homogjetfiate 



25 IJ.1 of a 
suffering from scrapie or 
with 225 fjLl of EIA buff't 
NaCl, a final concentra 
proteinase K at various c 
and 8 ixg/vcil final conceit! 
370c, and then 10 til of 1 
procedure is then carried 

Table III and 
obtained. 



@026 



>'f NaCl concentration on the 



mobilized on a Covalxnk NH 



1+ 1% SK 
1% SK * 
1% SK * 
1% SK * 
+ 1% SK 
.+ 1% SK 



1% SK 

+ 1% SK 
il% SK 



CN 


CP 


CP/CN 


0 


.032 


0 


.515 


16.33 


0 


.033 


0 


.559 


16.94 


0 


.058 


0 


.499 


8.60 


0 


.166 


0 


.727 


4.33 


0 


.080 


0 


.541 


6.76 


0 


.090 


0 


.561 


6.23 


0 


,093 


c 


.454 


4 . 91 


0 


.086 


0 


.326 


3 .78 


0 


.068 


0 


.076 


1 .12 


0 


. 051 


0 


.722 


14 . 15 


0 


.100 


0 


.518 


5.20 



it be 



different experiment and 
result obtained with the 



buffer, pH 7.4 + 0.1% BSA + 



conditions preferably 
buffer + 0.5 M NaCl + 1% 



ihase K concentration on the 



of brain frc^m a sheep 
normal sheep ar^i incubated 
V'. pH 7.4, comprir^ing 0.5 M 
on of 1% of sarkosyl and 
centrationS/ 0, 0.5, 1, 2, 4 
ration, for 10 minutes at 
r'mM Pefabloc™ are added. The 

as previously described, 
igure 1 give tlie results 



If 

i 

i 

r 
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Table III; Optintizatloi 




conce; 



■%icat±on 



PK concentration in /tg/ml 



0 
0 . 5 
1 
2 
4 
8 



I'" 



!3'' •■ 



CP/CN ratio, while at the 



These results sho^ji;that PK at low concentration 
(2 to 4 /xg/ml) improves 
game time conserving a goojc 

3. Controlled denaturatioiJ:'} PrP""^^ / under conditi ons 



where the plagminogen/PrP^ 



capture and before detect 



15 antibody 



containing immobilized plasminogen, 

iifor 



After reaction 
temperature, the wells 



M 

sdoin 



@027 



i;o£ the proteinase K (PK) 



GN 



133 
.178 
.240 
.162 
.108 
. 103 



CP 



1 - 107 
1,521 

2 ,325 
2,064 
1.871 

1. eei 



CP/CN 



8.32 
10.79 

8,87 
12 , 74 
17,40 
16.20 



CP signals 



complex is not dissociated 



A. Preferred denati'liration conditions 



ffibr 



hours 



at 



ambient 



After reaction 
temperature, the wells are:, washed and then incubated 
with 100 fMl of guanidine/t 

B. Effect of the 



(E?ii', 8 M/ foi: 30 min at 37<»C. 
Ud'enaturinq' agent used after 
vl6n of PrP'?^, with a labeled 



1^1; ■ 



25 /il of a homoo filiate of brain from a sheep 
suffering from scrapie ane^[i[a normal sheep ar« incubated 



Is! 



K at 



with 225 ^1 of ,EIA buffea^j.,. pH 7.4, comprising 0.5 
NaCl, 1% of sarkosyl aji 
concentration of 1 /xg/ml, 
then 10 /il of 10 0 TxiM Pe 
deposited in the wells 



M 



final 



a\ proteinase 

A . ' 

Ijifor 10 minutes at 37 °C, and 
loc™ are added. 100 fxl are 
a microtitracion plate 



■■••of 



2 hours a t amb i ent 
washed and then incubated 
with 100 ^1 of various denaturing agents for 3 0 mm at 



jolri washed and then inc\ibated 
IBAR224 at S Ellmaii units/ml. 



370C. 

The wells are ag 
with a tracer antibody, 
for 2 hours at ambient temfjerature . 

After washing, 20 2)'t:|zl of a visualizing solution 
(Ellman'g reagent) are ad^'e*d. The absorbancc at 414 nm 
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of the wells is measured 

Tabl e IV : gives the 



teer reaction for 3 0 mm. 



/results obtained . 
Table XV: Effect of the l^^naturing agent used after 
capture and before detej^ion of sheep PxP' '^° with a 



labelec 



Denaturing agents^ 



M 
M 



Urea 2 M 
Urea 4 M 
Urea 8 M 

Guanidine/HCl 2 M 
Guanidine/HCl 4 M 
Guanidine/HCl 6 M 
NaSCN 2 M 
NaSCN 4 M 
NaSCKT 8 M 
Guanidine/SCN 2 
Guanidine/SCN 4 
Guanidine/SCN 6 
NaN03 2 M 
NaNOa 4 M ' 
NaOH 1 M 
NaOH 0 . 5 M 
NaOH 0-1 M 
HCl 1 M 
HCl 0.5 M 
HCl 0.1 M 
NaCl 2 M 

NaCl 4 M ' 
50% HFIP i 
Methanol s 
Isopropanol ' 
Ethanol : 
50% Acetonitrile! 

50% DMSO 



0.5% SDS 
1% SDS 

5% SDS 
10% SDS 



I 



■lantibody 



I 

II 

t 

w 



i 



ON 



056 
055 
056 

loa 

083 
122 
118 
054 
025 
072 
024 
,016 
103 
, 084 
. 038 
. 023 
. 031 
. 092 
. 079 
.057 
.085 
. 063 
. 026 
.021 
.059 
.042 
0. 02-' 
0-014 
0,003 

o.ooi 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



-0 
-0, 



004 
008 



CP 



0. 
0. 
0 



0.002 
0 .116 
0 .295 
0 , 12 
0 . li 
1-445 
0 - 09 
0 . 103 
918 
347 
394 
0.881 
0,097 
0 . 09 
0.01 
0 . 074 
175 
125 
136 
071 
07 
064 
309 
027 
049 
035 
023 
02 



0, 
0. 
0 
0 . 

0 
0 , 
0. 
0 , 
0, 
0, 
0, 

0. 



-0 . 006 
0 

-0 . 007 
-0.009 



CP/CN 



1. 
2 . 

5 . 

1. 
2 , 
11 



46 
11 
27 
11 
41 
. 84 



0. 76 

1, 91 
36.72 

4 .82 
16.42 
55 . 06 

0 . 94 



1, 
0 
3 
5 



07 
26 
22 
65 



1.36 
1 . 72 
1.25 
0,82 
1 . 02 
11.88 
1 . 29 



83 
83 
,15 
,43 



0 . 00 

1 . 75 
1.13 



04/14/2006 16:08 FAX 7044441111 



15 



ALSTON BIRD LLP 



1'' 



Denaturing agents 



5% DOC 
10% DOC 
2 0% TX-lOO 
5% SK 
10% SK 
20% SK 
2% CHAPS 

0.1 M citrate buffer, pH 3 
0.1 M glycine buffer, pH 3 
10% HFIP 

EIA buffer 



* : Results obtained with, 
standardized relative to 
EIA buffer + 1% SK 

Only certain cond: 
signal: it is always stD 
give good detection of 
hydrochloride , guanidine 
thiocyanate . 

4. Detection of PrP"^^^ 



PrPi 



10 directly on the solid 



I2]029 



•J" 



I' 
i;: 



CN 



0 - OSS 

0 . 10?; 

0 . 02l', 
-0 .011 
0.011; 
019- 
014; 
017* 
013' 
~0 . 004 
0 . 016- 



0 

0, 

0 

0 



CP 



0 . 0^ 
0.094 
0 . 021 
-0 .012 

-0 .o:_3 

O.005 
0.012 
0 .022 
-0 - 001 

-0 , 002 
-0 . 005 



CP/CN 



1 . 02 
0 . S8 
1.00 
1.09 

0 .26 
0 . 86 
1.29 

0.50 



M\ differerit experiment and 
tie result obtained with the 



? v:.. 

tiions tested give a good CP 
qn^ chaotrppic agents which 



thiocyanate 



such as urea, guanidine 
and sodium 



complexed with plasminogen 
Biipports selection of the 



visualizing antibody 

The procedure is 
point 3., using 8 M guanida5^e/HCl as denaturing agent, 

Eight antibodies vjj^e tested at a concentration 
of 5 Ellman units/ml; 
BAR224, BAR231 and BAR233\ 

Table V gives the 



c'arried out as de?3cribed in 

ll 

SAF3^4;is' SAF53 , SAF61 , 8G8, BAR221, 



'^sults obtained, 

>i > 

il'i, 



■r 

'•till '* 



III 
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Table V: Selection of the 



ah.eyp 



Tracer 



SAP34 



SAF53 



SAF61 



dG8 



BAR221 



BAR224 



SAR231 



BAR233 



CN 



0 . 082 



0.381 



0 .372 



0.160 



0.039 



0.015 



0.020 



0. 042 



CP 



2.163 



2 .285 



2 .385 



1.014 



1.133 



2.121 



0.153 



0.767 



ratio 



The tracer antibodi{^« 
and also a good CE 



5cr ^" 



tiii 



EXAMPLE 2 g Cojnparatxve st; 
pj.pres using a 

(&AR224/SAF34) or witli the 

This study made 
detection sensitivity of ; 
preparation of PrP*'^® (SAF) 
a sheep suffering from ^ 
- For the BAR22 
preparations (according 
described in international 
from 2 50 fil of homogena 
suffering from scrapie or 
and denatured with 25 /xl c 
C, as defined in 
WO 99/41280) for 10 min at 
up with 25 0 /xl of EIA bu: 
in EIA buffer. The dilutic 
of a microtitration 
antibody- After reactioii 
temperature, the wells 
with 10 0 fil of the SAF3 4 
for 2 hours at ambient 



i • 
if. 

1:' ! 

tEcaber antibody for detecting 



5li;iBAR224 gives the best CP/CN 



;ilifsignal 

a 

eL^|y: of the detection of sheep 



are 



BIRD LLP 



ii^rP^^'' 



"Scp/casr 



:%6.37 



-41 



26 



!;|^;t2 9.04 



■14 6.24 



.7 .85 



foi: detecting sheep 



I 



conven^a onal 



Vsetndwich" 



assay 



piasiainogerl/BAK224 couple 



possible to compare the 
tdne two types of sandwich. A 
MsL's obtained from a brain of 



t 



i 



_'j34 sandwich assay: the SAF 



i^jllphe rapid SAF protocol as 
:Mc:T application WO 99/41280) 
~ ' ~ sheep 



1 



brain from 



]aj|;* [normal sheep are taken up 



denaturing buffer (buffer 



intid'iTnational j PCT application 



:!iao*'C, The pellets are taken 

iljij.'!; 

B&r and diluted successively 
y^'.are deposited in the wells 
Jtfe' contaibing tne BAR22 4 



i 



or 2 hours at ambient 
washed and then incubated 
itjji^'acer antibody (at 5 EU/ml) 
rtiemperature . Af tes: washing , 

i'i 



@030 
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2& 



2 00 ul of the visualizing, 

' 11' 



tliG SAF preparations (ideri 
with 250 \L\ of EIA 
concentration of 4 raM Pe^- 
ultrasound until the pelll< 
dilutions are then carried'- 



i 



absorbance at 414 nin is measured after reaction for 3 0 
minutes . 



\ 

1. 

iiBolution 



@|031 



are added. The 



For the pla3min5)gen/BAR224 | sandwich assay: 

||pjal to above) are taken up 
li||fji^!er containing a 



final 



andS then treated by- 



Successive 



10 Pefabloc 



TM 



\ 

The dilutions 



bljj?'has dissolved . 
').iLt in EIA buffer comprising 
Jre depositjed onto a solid 
support (microtitration plQcje) containing plasminogen. 

at ambient temperature, 
lihe washing step, the PrP"^"^® 

Jii' ) 

i'l manner with gu-aiiidine/HCl 
ill: and the various wells are 



After incubation for 2 he: 
the wells are washed; aftei 
is denatured in a control! 
(S M, 3 0 minutes at ST^'cf 
then inciibated with 10 0 
antibody (at 5 EU/ml) 1 
temperature , After 
solution are 



washi 
added . The 



of 
2 



the 



measured after reaction fo± 

Figure 2 gives the 

that the two systems exhiSj 

with a slight advantage fc 

assay, \ 

EXAMPLE 3 : Con^aratlve at 

from a sheep suffering frojc 

according to international; 

and the plasin±nogen/BAIl224 
^ )\ 
titration plate, according^; 

In this second e " 

the two methods are comp^ 

method according to appliji 

preparation technique ami 

technique, the dilution thM|^|i 

capture, in particular 



hojzrs 
200 \L\ I of 

lijiiLbsorbance 



BAR224 tracer 
at ambient 
vi sual i z ing 
at 414 nm is 



iio minutes J 

'i.results obtained and shows 
tV a comparable sensitivity 



iljithe entirely immunological 

i 

of the issaying of PrP*** 
lijsfcrapxe using the technique 
p|{St application WO 99/412 80 



andwich aksay on a nuLcro- 
the invention 

lejEp-ment , the sensitivity of 
while ir.cluding, for the 
^afjion WO 9 9/412 80, the SAF 
plil! for [the p3 asminogen 
;must be carried out before 
I'as to dbtain a protein 
concentration in the homogdfilaii^e of 20 i^g/ml (2% w/v) • 

A homogenate contck'iiing 2 0% of brain from a 
sheep suffering from scraji], 
sheep brain homogenate (i/f^ 



ue 



IS diluted, in a normal 
1/20, 1/40, 1/80, 



\.\ 1/10, 



111 
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1/160 and 1/320 dilution). f|or.[j|is not di^luted. 

In the case ofi^.the test according 



, i 

international application 
prepared from 25 0 /il of pi 
part, the BAR224 and 
capture antibody and trac^ 



In 

invention: 



the case 



the plasminogen! 



BIRD tLP 



@032 



to 

99/41280, the SAFs are 
Ipor the detection 




r 



the volume of 2% homoge^] 
maximum of 3 00 /il) . j! 
disappears when magnetic!] 
to process very large | 
used. 'i 
EXAMPLE 4 ; Comparative | 
according to the izivent:'di.&!; 
pj^pres from a sheep suffeir 



m.. 
w 

smogenate 

antibodies are used as 
-jUhtibody, respect ively- 

test kccording to the 



immobililzed on the raicro- 

in exam;^le 1 ; 

with 25 Ml of 



harmed 
- tpture 

^* sarkosyl and 2 . 5 /xg/ml of 



out 

buffer, EIA buffer 



titration plates as speciJ^i 

. the assay : 
homogenate, using, as 
comprising 0.5 M NaCl , 1'^ 
proteinase K, SM* guanidiiijejpfcl as denaturing agent, and 
BAR224 as tracer antibody|[ 
The results are ^ 
the test according to injt: 
99/4128 0 has a very C[ 
sensitivity because itjj 
homogenate, i.e. 5 0 mg '[{ 
25 /xl of the same 20% hjc 



processes 

,_lj!!brain tissue, 

Mr , 
nogenate, i 

test according to the i4]§^jn|tion. This disadvantage is 
the result of the use of 



in figuire 3 and show that 
ational PCT app]ication WO 
advantage in terms of 
250 fil. of 20% 
instead of 
.e. 5 mg, for the 



iildlrotitratj^bn plates, because 
Je processed is limited (a 
b^'ever, this disadvantage 
lads, which make it possible 



plasmlziogezi Immobxllzed p) 
with the capture cond'ljt 
application wo 99/41280 i 

- 100 of plasriLi djE^b-en were 

Mi 



imes 



(at 



p||udy of 
with an 



least 50 ml) are 



_la, from scrapie, 

if: 

L*||||magneta.c 
al'pns used 



from a sheep suffering fr 



•I 




the direct assay 
indirect assay of 
attached to 
beads « Comparison 
in international 



coupled to 1 ml of 
according to the method 



J 



magnetic beads (Dynal 
described by the manuf actx 

25 fil of a homog end-ate containing 2 0% of brain 



m scrapie 



or a normal sheep 
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are incubated: 

(1) either with 
described above, 

(2) or with 



225 uM 

NP-4 0 and 3% of Tween-2 
international PCT applicati 

- 10 /il of beads, 
added to each sample and 
ambient temperature with rroKaJbion. The 
3 times; 

. either (1) with 
Tween 20, 

. or 

of Tween 20. 

After a wash 



withj 




of capture buffer, as 



Pf PBS 
j (conditions 
|W0 01/234 
ioupled to 



buffer 



Igl033 



comprising 3% o£ 
described in 

25) . 

plasminogen, are 



incubated for 2 hours at 
beads are washed 



comprising 1% of 



(2) with PBS ji ®iiji|)rising 2 of NP-40 and 2% 



HCl are added for the direl 
and 0.2 5% sarkosyl are a« 
then incubation is carried 
The results are gi^^ 
. In the case of 
denaturation step, the p^i 
washed and then incubated 
in EIA buffer/1% Tween 20i 
ambient temperature with 
washed twice with EIA buf 

PBS, before adding 600 fil 

t 

reaction for 3 0 minutes, 2 
removed and the absorbance;.! 

. In the ;case of J 
denaturation step, the d^ 
plasminogen is taken up 
measured using a BAR224/S. 

It emerges from tij; 
conditions according to i 
possible to obtain res 
superior to those obtainec 
of international .applicata^i 
be noted that the direct! 
also more sensitive. I 



30 111 



indirect assay, 
at 100*»C. 



issay and 3 0/^1 of 6M urea 
: for the 
;; for 10 Tiinutes 
in figure 4 : 

I direct assay, after the 
sminogen- coupled beads are 



't:h 500 /il 

5 EU/ml]) 
Nation, Tl}ie 
^1% Tween 
Ellman' 



indirect 
lUtired PrP 



nl[ jwO 01/23425, 
lissay, which is 



of 6M guanidine/ 



of BAR224 tracer 
for 2 hours at 
beads are then 
2 0 and once with 
s reagent . After 
of rekction medium are 
412 nm is measured. 

assay, after the 
eluted from the 
J 3 00 /il of EIA buffer and 
^'sandwich" assay . 
example j that the capture 
present invention make it 

that 
ith the 



are significantly 
apture conditions 



It will also 
si.mpler, is 
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on plasminogen - coixpl e<i 



the SAF 
metric 

application WO 99/41280 

assay 

In the case of the 
method described in inte;±| 
99/412 80, the SAPs 
homogenate containing 2jo% 
or a sheep suffering froft 



EXAMPLE 5 g Conipaicison of 
preparation tejchi 
assay (method 



and l/lOO in a normal sh 
diluted) - The SAF pell at 
with 50 /il of denaturing! 
in international PCT 
10 minutes at 100 ^G. The 
with the BIO-RAD PlatelSil 
51103) (immunoenzyme kitfl 
pj^prea after purificat 



described 
99/41280) . 

In 

coupled to 



in 



intemato. 



the case 
magnetic ] 
(the same as above) are 
comprising 0-5 M NaCl £ 
incubated with ' 3 0 /x]. 
immobilized plasminogen 
temperature. After waslii 
is carried out , by tre 
solution for 10 'minutes j 
EIA buffer/1% Tween 2 0 ani3 
are incubated with the BJ 
2 hours at ambient temp 
washed 3 times with E]:a 

adding 



with PBS before 
(Ellman' s reagent) . 

The results are 
that the plasminogen 
as sensitive as the test 



@034 



le detectidn of PrP"^ using 
followed by an immuno- 
cording to international 
L that us:.ng the capture of 
beads fo]. lowed by a direct 

rP"° assa]^ according to the 
Itional PCT applxcation WO 
from 50 0 fil of 

a normal sheep 
(diluted L/10, 1/50 
brain hbmogenat.e, or not 
up and denatured 



prepared 

brain fifom 



taken 



ffer (buffer C, as defined 
ication VO 99/41280) for 
iint of PrP is then measured 



BSE detection kit (ref . 
in v^'tro det.ection of 
jaccordingj to the method 
PCT j application WO 

! 

e assay [using plasminogen 
I the 500 j pel of homogenate 
:ed 10 tifmes in EIA buffer 

c 

hl% of g^rkoayl , and then 
jl beads | containing the 



hcpurs 



at ambient 
a contrcJlled denaturation 
Ifeoient with I a guanidine/HCl 
After 3 washes with 
the beads 
tracer jin EIA buffer for 



!L00<^C. 
ne wash with PBS, 



tdure . The 



:fer/l% 



1 



Ijween 
:he vis\jalizing 



beads are again 
2 0 and once 
solution 



techiiij^e 



in figiire 5, which shows 
appears to bcj at least 



5rding to 



international PCT 
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application WO 99/41280. 
makes it possible to work 
compensate for the disad 
need to dilute the homoge: 
5 plasminogen. 

EXAMPLE 6 : Effect of the 
brain from a sheep sufi 
detection of PrP"* by < 
coupled to magnetic beads - 

10 of the method to concentre 
volixcae of sample 

500 jjil of a homog 
suffering from scrapie ai 
50 ml of EIA buffer, pH ' 7 

15 1% of sarkosyl, and th 
plasminogen- coupled beads 
temperature . The procedur| 
described above. 

The results are g: 

2 0 the ability of the method 
concentrate dilute PrP^*®. 
EXAMPLE 7 : Application 
detection of PrP"'^ in homo 
cows and humans suffering 

25 Homogenates at 2 0? 

of a mouse (infected with 
brain from a bovine (in£ec 
brain (infected with C.re 
diluted to a concentratiox 

30 buffer (ElA buffer compri 
sarkosyl, final concentrat;; 
then brought into cOrt 
containing immobilized pi 
the conditions described i 

35 More precisely, 

NaCl + 50 /il Of 10% SK -h 
magnetic beads are added 
positive control brain 
negative homogenate + 50 



Igl035 



She use ofi magnetic beads 
D ! 

th a largjer volume and to 
tage associated with the 



before 



.yte of brain from a sheep 
diluted in 5, 10, 2 0 and 
coTT5>risiiig 0.5 M NaCl and 
incubated with 30 fil of 



from 
assay 



PrP 



res 



capture with the 

a homogenate of 
scrapie on the 
on plasminogen 



Put ion of 

fill 
W 

eziionstration of the ability 
diluted in a large 



hours 



then 



b in figure 6, which shows 
ejcbrding to 



. These 
M: with 

•slf|nogen 
:ample 4 



^1 



at 



carried 



ambient 
out as 



the invention to 



^„ the invention to the 
IM J 

%inates of brains from mice, 
A'm a TSSE 
l/v) obtained from a brain 
sheep scrapie stiain) of a 

l| with BSE) or from a human 

•fill 1' ' 
'zEeldt- Jakob disease) were 

j&£ 1% (w/Ai) in the capture 



|g; 0.5 M l^aCl and 1% (v/v) 
homogenates were 
magnetic beads 
aid analyzed under 



i/xl of EIA bufSer/O.S M 



[Cijjijiil of plasminogen- coupled 
5 0 ^tl cif a negative or 
SLrnogenate (diluted in a 
flk 10% SkJ or not diluted) ; 
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10 



15 



incubation is carried out 
temperature with rojtation 
times with EIA bufter go 
then once with PBiS . T 
carried out in the| prese 
thiocyanate (Gn/SCN) at 
denaturation step, the be 
inciibated with 500i /il of 
ambient temperaturej, Witt 
beads are then washied twi|:| 
and once with PBS^, bef^: 
reagent. After reaction f 
medium are removed and 
measured . j 

This experiment ( 
described functions with 
can detect prion strains 



! 

2 hours 
h'e beads 

ELSing 1% 

11 1 ■ 1 
controlled 



Oj«^C for 8 min. After the 
are washed in PBS and then 
ibody for 2 h at 
(at 5 EU/ml) . The 



b: racer ant 
agitation 



adding 
10 min. 



121036 



3 0 min at ambient 
■ are then washed 3 
of Tween 20, and 
denaturation is 



|e|.of 50 fx:. of 4M guanidine 



.Srith EIA buffer/1% Tween 2 0 



absorbaice at 412 nm is 

re 7) stows that the test 
jecies oth^r than sheep and 
yr than scrapie strains. 



1 ml of Ellman's 
00 fil of reaction 
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